Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.002 Å; R factor = 0.041; wR factor = 0.126; data-to-parameter ratio = 16.4.
The title compound, C 29 H 23 F 6 NO 2 S, a member of a new family of photochromic diarylethene compounds having an unsymmetrically substituted hexafluorocyclopentene unit, displays dihedral angles between the indole and thiophene rings of 52.5 (4) , and between the indole ring and the planar C-C C-C unit of the cyclopentene ring of 53.8 (6) . The distance between the potentially reactive C atoms from the two heteroaryl substituents of 3.817 (6) Å is proven to be short enough for photocyclization to occur.
Related literature
For literature on photochromic diarylethene compounds, see: Pu et al. (2007 Pu et al. ( , 2010 ; Yamamoto et al. (2003) .
Experimental
Crystal data C 29 H 23 F 6 NO 2 S M r = 563.54 Monoclinic, P2 1 =c a = 10.7364 (13) Å b = 9.8983 (12) Å c = 24.020 (3) Å = 93.151 (1) V = 2548.8 (5) Å 3 Z = 4 Mo K radiation = 0.20 mm À1 T = 296 K 0.50 Â 0.38 Â 0.30 mm
Data collection
Bruker SMART APEX diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.906, T max = 0.942 22213 measured reflections 5816 independent reflections 4512 reflections with I > 2(I) R int = 0.024 Refinement R[F 2 > 2(F 2 )] = 0.041 wR(F 2 ) = 0.126 S = 1.03 5816 reflections 355 parameters H-atom parameters constrained Á max = 0.25 e Å À3 Á min = À0.26 e Å À3
Data collection: SMART (Bruker, 1997); cell refinement: SAINT (Bruker, 1997); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL. -methylthiophen-3-yl}-3,3,4,4,5,5-hexafluorocyclopent-1-ene L. Wang, L. Yan and G. Liu
2-
(1,2-Dimethyl-1H-indol-3-yl)-1-{5-[3-(1,3-dioxolan-2-yl)phenyl]-2
Comment
The title compound when dissolved in hexane shows photochromism. Upon irradiation with 297 nm light, the colorless hexane solution turns blue rapidly. The blue compound displays an absorption maximum at 592 nm. Upon irradiation with visible light with wavelength longer than 510 nm, the blue hexane solution reverts to its initial colorless state; a colorless hexane solution of the title compound has an absorption maximum at 278 nm. In a polymethylmethacrylate amorphous film, the title diarylethene also exhibits photochromism similar to that in hexane.
Experimental
To a tetrahydrofuran solution of 1,2-dimethyl-3-bromoindole (1.12 g, 5 mmol) was added a hexane solution of n-butyl lithium 2.5 M (2.0 ml, 5 mmol) at 195 K under a nitrogen atmosphere. The mixture was stirred for half an hour. An excess of octafluorocyclopentene (1.5 ml, 10 mmol) was added and stirring was continued for another 2 h at this temperature. The reaction was then quenched by the addition of water. The product, 1,3,3,4,4,5,5-heptafluoro-2-(1,2-dimethyl-3-indolyl)-3,3,4,4,5,5-hexafluorocyclopent-1-ene (0.76 g, 2.25 mmol), was collected and dried (yield 45.0%). This compound (0.76 g, 2.25 mmol) was reacted with 3-bromo-5-(3-(2,5-dioxolanyl)phenyl)-2-methylthiophene (0.73 g, 2.25 mmol; Irie et al., 2003) in the presence of n-butyl lithium 2.5 M (0.90 ml, 2.25 mmol) at 195 K under a nitrogen atmosphere. After an hour, the reaction was quenched by the addition of water. The solid product was purified by column chromatography on silica using petroleum ether as the eluant to give the title compound (yield 0.47 g, 0.83 mmol, 37.0%).Crystals suitable for analysis were obtained by slow evaporation of a solution in hexane. Analysis: calculated for C 29 H 13 F 6 NO 2 S:C 61.81, H 4.11%; found C 61.84, H 4.20%.
Refinement
All H atoms were placed in calculated positions with C-H equal 0.93 Å for aromatic and 0.96 Å for CH 3 groups. They were included in the refinement in the riding model approximation with isotropic displacement parameters set equal to 1.2U eq (C) and 1.5U eq (C) of the carrier atom for the aromatic and methyl H atoms, respectively. supplementary materials (11) C3 0.0507 (11) 0.0501 (11) 0.0722 (13) −0.0103 (9) 0.0109 (10) 0.0030 (9) O1 0.0832 (11) 0.0417 (7) 0.0850 (11) −0.0074 (7) 0.0272 (9) −0.0044 (7) O2 0.1211 (15) 0.0564 (9) 0.0603 (9) −0.0133 (9) 0.0182 (9) 0.0006 (7) C9 0.0356 (8) 0.0440 (9) 0.0476 (9) −0.0075 (7) 0.0042 (7) −0.0071 (7) C8 0.0384 (8) 0.0429 (9) 0.0374 (8) −0.0070 (7) 0.0063 (6) −0.0094 (7) C7 0.0415 (9) 0.0552 (11) 0.0461 (9) −0.0045 (8) 0.0002 (7) −0.0056 (8) C6 0.0385 (9) 0.0708 (13) 0.0552 (11) −0.0129 (9) −0.0019 (8) −0.0087 (10) C4 0.0434 (9) 0.0431 (9) 0.0502 (10) −0.0082 (7) 0.0109 (7) −0.0078 (7) C5 0.0448 (10) 0.0540 (11) 0.0589 (11) −0.0199 (8) 0.0092 (8) −0.0110 (9) C10 0.0411 (9) 0.0377 (8) 0.0391 (8) −0.0045 (7) 0.0053 (7) −0.0053 (6) C13 0.0425 (9) 0.0388 (9) 0.0508 (10) −0.0024 (7) 0.0091 (7) −0.0007 ( 0.0384 (9) 0.0442 (9) 0.0409 (8) −0.0072 (7) 0.0021 (7) 0.0051 (7) supplementary materials sup-5 C16 0.0494 (10) 0.0380 (8) 0.0391 (8) −0.0008 (7) 0.0109 (7) −0.0005 (7) C17 0.0409 (9) 0.0526 (10) 0.0476 (9) 0.0046 (8) 0.0105 (7) 0.0065 (8) C27 0.0403 (9) 0.0367 (8) 0.0393 (8) −0.0028 (7) −0.0003 (7) −0.0005 (6) C21 0.0408 (9) 0.0404 (9) 0.0373 (8) −0.0059 (7) 0.0040 (7) −0.0007 (6) C20 0.0395 (8) 0.0350 (8) 0.0358 (8) −0.0060 (6) 0.0030 (6) 0.0002 (6) C26 0.0570 (11) 0.0399 (9) 0.0515 (10) −0.0055 (8) 0.0033 (8) 0.0063 (8) C22 0.0433 (9) 0.0405 (9) 0.0431 (9) −0.0005 (7) 0.0004 (7) −0.0043 (7) C23 0.0571 (11) 0.0481 (10) 0.0564 (11) 0.0054 (9) 0.0019 (9) −0.0123 (8) C25 0.0664 (13) 0.0358 (9) 0.0739 (13) −0.0056 (9) −0.0037 (11) 0.0095 (9) C24 0.0649 (13) 0.0373 (10) 0.0779 (14) 0.0043 (9) −0.0067 (11) −0.0090 (9) C28 0.0606 (11) 0.0437 (10) (7) −0.0101 (7) 0.0093 (7) Geometric parameters (Å, °) S1-C13 1.7167 (18) C19-C20 1.453 (2) S1-C10 
